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REMARKS 



PATENT 



For convenience, the Examiner's rejections are a, 
presented in the October 28, 2002, Office Action. 



ddressed in the order in which they were 



Status of the Claims 



With this amendment, claims 



1-41 are pending in the present application and under 



examination. Claims, 1 , 27, and 35 are 



amended. Appendix A provides the version with 



examination after entry of the present amendments. 



Amendment to the Claims 

No new matter has been added by the present amendments. 

clearly reflect the claimed invention. Support for this 
I, lines 7-8 of the specification and in the claims 



Claim 1 has been amended to more 
amendment can be found, for example, on pags 
as filed. 



Claims 27 and 35 have been amended to provide the correct dependency. Support for 
these amendment can be found in the claims as filed. 

Claim amendments are for purposes of improved clanty or consistency of claim language 
unless otherwise noted. No claim amendment should be construed as an acquiescence in any 
ground of rejection. 
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Rejections under 35 U.S.C. § 102(b) 

The Acnon rejects c.a.ms 1-8, 20-21, 31, 33-34, and 39-41 as allegedly ant.c.pated by 
H,rschbe.n, U.S. Pat. No. 5,166,3S7 (here.after referred to as the '387 patent); cla.n.s 1-6, 9-11, 
and 31-34 as allegedly ant.c.ated hy Caruthers . al ., U.S. Pat. No. 4,458,066 (here.after 
.eferred to as the .66 patent ); c.a..s 1 , 22-26, and 2S-34 as allegedly anticipated by Caruthers 
U S. Pat. NO. 5,750,666 (hereinafter referred to as the '666 patent); and claims 1-7, 9-12, 
20-21 23-24, 28-31, 33-34, and 37-41 as allegedly ant.c.pated by Rav.kumar ./., U.S. Pat. No. 
5 614 621(here.nafter referred to as the '621 patent). Applicants respectfully traverse. 

As the Exannner is well aware, for a reject.on under 102(b) to be properly founded, a 
s.ng.e prior art reference must d.sCose, e.her expressly or .nherently, each and every element of 
the clamed .nvent,on. See. Hytn.c. I.e. v. Monoclonal AnUl,o,.s. Inc.. 231 USPQ 81 
(Fed Cir. 1986), cert, denied, 480 U.S. 947 (1987); and Verde^aal Bros. V. Un.on OU Co. Of 
California, 2 USPQ2d 1051, 1053 (Fed. C. 1987). In Scr.pps Clinic & ResearcH Found, v. 
Geneiech. Inc., 18 USPQ2d 1001 (Fed. Cir. 1991), the Federal Circu.t held that: 

InvaUdity for anticipat.on requires that all of the elements l.mita.ons^^^^^^^^^^^ 

person of ordinary skill in the field of the invention. Id. at 1010. 
Anticipation can be found, therefore, only when a cited reference discloses all of the elements, 
features, or limitations of the presently claimed invention. 

The -387, -066. '666, and '621 patents do not disclose all of the elements of the presently 
claimed invention. The '387, '066, '666. and '621 patents discuss a method of synthesizing an 
oligomer wherein the oxidation and capping steps are carried out in t>vo separate steps. For 
example, in column 4, lines 64-68 of the '387 patent, Hirschbein reports that the oxidation and 
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capp.. of .„e .,o»in. oligomer P.rfo™«. . 3 .nd 4 „sp.c„ve„, ,n co,.™n 2, „n. 
« ,o c„,™n «ne 5 o,,.. « pa,„., Ca^.he. « .po. - =appin. .n. o.i..aon „r 

„e .reins o„.o„» p.*™.- » .e,uen,i., ».p. an. (C „.p.c„... In — n 52. 
55 ,o 65 of *e «6 p.,=n.. C™*.. « «<. repon ,h.. ,he .u™, syn.h«io c,c,e fo, 

p.osp.o.,e„» pCvnuCeo,.* con.i.,. of fon, ...p. Th. c.ppin. .n- o„...io„ 

KavlU™ « repon .he ox«.on of alre.Oy cappeO p.osp..t. eompound.. 

Me,no.. of .,n*..,.ns an o„.on,er w.ere.n ,he o.Oa.on an. eapping .eps are c.™. 

„„.o. of s,n,hesi™s •» o,i.o„er w.ere.n ,h. o....ion an. o.ppin. s,ep. .„ earHe. on. ,« 

.,.P. For »an,p,.. pending Cai^ ■ is di».ed .o syn.e.i.ng an o.i.o^r w.ere.n a 
5..0.p,o,eo,ed con,ponnd „ .rea.ed wi,h a dep.o.ec.in. reagen., eoup.ed „,h an .Civ.... 

pWhom. co™po.i.,on, and snbse,ne„.,y ...a.ed ■ n.ix.n„ eonrpd.ng an o.,d,.,n. 
„..en, and capp.n. re.g.n. ,n a ...... s.ep and fo. a .in,e and nnde. condi.ion. e.ee.i.e .o fo™ 

.„ „,l.o„eHc conrponnd Aecording,,, .Ue oxida.ion of in.e^no.eoside .inUa.e. and c.pp.n. of 
„„,e.e,ed M,o.„ g^np, ooon.s .in,n.,a„.ous., (.« -pecfcion. page 23, , in. 3, .o page 24, 
line 5). 

in sun^mary. as the cHed references fa,l to teach al, of the elements of the present 
invenfon .e., the simultaneous ox,dat.on of mtemucleoside Unkages and cappmg of unreacted 
hydroxy, groups, Apphcants respectfully re.uest that the re.ect.ons under 33 U.S.C. § 102(h) be 
withdrawn. 
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Rejections under 35 U.S.C. § 103(a) 

The Act.on rejects claims 13 and 14 as allegedly obvious over the '387 patent; claim 1 5 
as allegedly obvious over the '666 patem or '066 patent m view of Santamaria «/., U.S. Pat. 
No. 5,424,1 84 (hereinafter referred to as the '1 84 patent); and claims 37-38 as allegedly obv.ous 
over the '666 patent or '066 patent, m v.ew of Krotz et uL U.S. Pat. No. 6,399,765 Bl 
(hereinafter referred to as the '765 patent). 

As is stated in M.P.E.P. § 2143, three cnteria must be met to establish prima facie 
obviousness: 

First there must be some suggestion or motivation, either in the references 
ihSselves or in the knowledge generally available to one of o-'dmary skill in the 
art to modify the reference or to combine reference teachings. Second, there 
rn^s b^a reasonable expectation of success. Finally, the prior art reference (or 
^ferences when combined) must teach or suggest all the claim limitations. The 
eachln? or suggestion to make the claimed combination and the reasonable 
expectadon of success must both be found in the pnor art, not in applicant s 
dSstlre. In re Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991). 

Here, aprimaface case of obviousness has not been established, at least because there is 
no suggestion or motivation to modify the references. 

The Office Action fails to identify any motivation or suggestion in the cited references to 
combine the oxidation and capping process into one single step. Furthermore, there is no 
evidence of record suggesting the desirability or even possibility of such a combination. In fact, 
the cited references actually teach away from the present invention by presenting the common 
wisdom in the art, i.e.. that the capping and oxidation steps must take place in separate steps. 
(As previously discussed, see column 4, lines 64-68 of the '387 patent; column 2, line 65 to 
column 3, line 5 of the '066 patem; column 52, lines 53 to 65 of the '666 patent; and column 7, 
lines 10-30 of the '621 patent). 
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Accordingly, Applicants respectfully request that the rejection of claims 13-15 and 37-38 
under 35 U.S.C. § 103 be withdrawn. 



Rejections under 35 U.S.C. § 112 

Claims 27 and 35-36 stand rejected under 35 U.S.C, § 1 12, second paragraph, as be.ng 
allegedly indefmUe for failing to particularly pomt out and dist.nctly cla,m the subject matter 

which applicant regards as the invention. 

In response, claim 1 has been amended to provide antecedent support for claim 27 and 
claim 35 has been amended to reflect the correct dependency. Accordingly, Applicants 
respectfully request the rejections under 35 U.S.C. § 11 2, second paragraph, be withdrawn. 

The foregoing represents a bona fide attempt to advance the present case to allowance. 
Applicants submit that this application is now in condition for allowance. Accordingly, an 
indication of allowability and an early Notice of Allowance are respectfully requested. 



Date: January 27, 2003 




^sliefe.' Aberman 
Limited Recognition Under 37 CFR§ 
10.9(b) attached 



Woodcock Washburn LLP 
One Liberty Place - 46th Floor 
Philadelphia PA 19103 
Telephone: (215) 568-3100 
Facsimile: (215) 568-3439 
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APPENDIX A 



PATENT 



VEBSION WITH M.RKiNGS TO SHOW CHANGES MADE TO THE CLMMS 

,. ,0„c. Amende., A me,ho<i of p.p.ring.n oligome* compound h»v,„g „ ,e,s, 



one moiety of formula: 



Rx 




straight or branched cham alkyl, CH3(CH2)n„-0-, R.R3N- or a 



wherein*. 
X2 is O or S; 

Xi is Pg-O-, Pg-S-, Ci-Cio 
group remaimng from coupling a chiral auxiliary; 
nn is from 0 to 10; 

Pg ,s -CH.CH.cn, .C(CH3)(CH3).CC,3, -CH.-CC.3, -CH.CH^CH. CH.CH.S.CH,, 
2-yl-ethy. pheny.su. fonate, 5-cyanobutenyl, cyano ;,-xy.y., d.pheny.si.y.ethy,, 4-n.tro.2-y.- 
ethylbenzene, 2-y.-ethy.-methy. su.fonate, n.ethy.-N-tnfluoroacety. ethy., acetoxy phenoxy 

ethyl, or a blocking group; 

[each R. and R3 is, independent.y, hydrogen, C,-C,„ a.kyl, cyc.oalkyl or ary.;] 
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R , U, indenendentlv. hydro gen, a Hlnr.ked hvdroxyl group, a sugar substituen t 

groMitro^^ 

subMitutionism^^,^, 
an ester ; 

R,jsJndeEenden^^ 
ErotectmSM^asu^^^ 

SR3^3±J^3KR4k£uanidine^^ 

or R, and "ifoi^en protecting gro ua. or are joined in a ring 



Structure; 



group; 



^roup; 



R3^shydrogen^i^lo_^^ 



R^is^indenend^^ 



nr^.^ridR^ - together, are a nitrogen protecting group; 
or R3 andRd are joined in a ring structure; 



or I 



optionally, R2 and R3, together with the nitrogen atom to which they are 

attached form a cyclic moiety; 

each Bx is, independently, a heterocyclic base moiety; and 

[each Ri is, independently, H, a blocked hydroxyl group, or a sugar substituent 

group] 

comprising the steps of: 
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(a) providing a 5'-0-protected compound of the formula: 
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nuc 



wherein: 

Ti is a hydroxyl protecting group; and 

T, .s a covalent attachment to a support n,ed,a, a nucleos.de bound to a support n.edia, a 
leotide, an oligonucleoside or an oligonucleotide; 

(b) treating said 5'-0-protected compound wUh a deprotect.ng reagent for a t.me and 
under conditions effective to form a 5'-0-deprotected compound; 

(c) coupling said 5'-0-deprotected compound with an activated phosphorus 

composition of the formula: 

T, O . .0^ .Bx 




wherein: 

IS a hydroxyl protecting group, a nucleoside, a nucleotide, an oligonucleoside or an 

oligonucleotide; 

[R4 isN(Li)L2] 



DOCKET NO.: ISIS 4407 17- 

each L, and U .s, .ndependently, straight or branched alky., or a cyclic aUphat.c 

ring system; 

or L, and U are jo.ned together to form a 4- to 13-n.entbered heterocycHc nng systen, 
to which LI and L2 are attached; and 
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including the nitrogen atom 
R5 is Xi; 



or 



R4 and R5 together with the phosphorus atom 



to which R4 and Rf; are attached form a 



chiral auxiUary; 

for a t.me and under condmons effective to form an extended compound hav.ng the 



formula: 



T. O 




(d) treating said extended compound with a mixture compns.ng an oxid.z.ng reagent 
and a cappmg reagent masmgleMMd for a t.me and under conditions effective to form said 
ohgomeric compound. 
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27 (Once An^ended) The method of cla.m 1 where.n each of said sugar substituent 

groups .s, .ndependently, C,-C.o alUyU al.enyl, C.C. a.UynyU C.<^. ao^U 0-a,Uy,, O- 

alUenyU 0-a..yny,, O-ary,, 0-ara>UyU 0-a,Man..no. 0-a,ky,a™noa,Uy, (0-a..y.-N(H)a..y.), 
0-alManunod.a.Uyl (0-al.y.-N-(a..y.).), O-alkylalkoxy (0-a.ky.-0-a..yl), 0-a,ky..(N- 
..,dazo.e), .h.ol, S-alUy., S-a.eny. S-a.Uynyl, NH-a,.yU NH-aIUe„y., NH-a..yny., N-d,al.yU 
S-aryl NH-ary., S-aralUyl, NH-ara,kyU N-phthaHn.ido, halogen .etc, carboxy., nUro, n.troso, 
..ne, tnfluoromethy,, tnfluoro.etho xy, N-in.,dazole, azido, hydraz.no, hydroxy,an.no, 
.ocyanato, sulfoxide, su.fone, sulfide, disulfide, silyl, heterocycle, carbocycle, polyan^rne, 
polyamide, polyalkylene glycol, or polyether; 

or, alternatively, one or more substituent groups has one of formula I or II: 





wherein: 

Zo is O, Sor NH; 

J is a single bond, O or C(=0); 

E is C,-C,„ alkyl, N(R,)(R.). N(R,)(R.). N=C(R,)(R.), N=C(R,)(R.) or has one of 
formula III or IV; 
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-N CH 

Re 
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R7 

Ji D N R7 
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Rio 

III 



N R9 Re ^ 

Rio 

IV 



each R., R. R. -d R.c >s, .ndependent.y, hydrogen, C(0)R, „ substituted or 
unsubsftuted C,-C,o alkyl, substttuted or unsubstUuted C.Co a,ker,yU substituted or 
unsubstttuted C.-Co alkyrtyl, alWylsu.fortyl, arylsulfony., a chen^tca. futtct.onal group or a 
conjugate group, where, the subst.tuent groups are selected fro. hydroxyl, am.no, aikoxy, 
carboxy, benzyl, phenyl, n.tro, th.ol, thioalkoxy, halogen, alWyl, aryl, a.keny. and alkynyl; 

or optionally, R. and Rs, together fon« a phthal.m.do mo.ety w.th the n.trogen atont to 

which they are attached; 

or optionally, R, and R,o, together form a phthahmido moiety with the nitrogen atom to 

which they are attached; 

each R, , is, independently, substituted or unsubst.tuted C,-C,o alkyl, trifluoromethyl, 
cyanoethyloxy, methoxy, ethoxy, t-butoxy, allyloxy, 9-fluorenylmethoxy, 2-(tnmethylsnyl)- 
ethoxy, 2,2,2-trichloroethoxy, benzyloxy, butyryl. iso-butyryl, phenyl or aryl; 

R5 is T-L, 

T is a bond or a linking moiety; 

L is a chemical functional group, a conjugate group or a support media; 
each R, and R2 is, independently, H, a nitrogen protecting group, substituted or 
unsubsftuted C,-C,o alkyl, substituted or unsubstituted C^-C, alkenyl, substituted or 
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C-C. ..Kyn„, w.™n ..id - SR,, NH,. N,R,„R... 

or acyl where said acyl is an acid am.de or an ester; 

or R, and R. together, are a n.trogen protecting group or are jo.ned tn a rtng structure 
that optionally includes an additional heteroatom selected from N and O; 

or R, T and L, together, are a chemical functional group; 

each R3 and R. is, independently, H, C,-C,o aM, a nitrogen protecting group, or R, and 

R4 together, are a nitrogen protecting group; 

or R3 and R. arejotned in anng stt^cture that optionally includes an additional 

heteroatom selected from N and O; 
Z4 is OX, SX, orN(X)2; 

each X is, independently, H, C,-C« alkyl, C,-C. haloalkyl, C(=NH)N(H)R3, 

C(=0)N(H)R5 or 0C(=0)N(H)R5; 
RsisHorCi-Cs alkyl; 

Z, Z. and Z3 comprise a ring system having from about 4 to about 7 carbon atoms or 

are selected from oxygen, nitrogen and sulfur and where.n said ring system iS aliphatic, 
unsaturated aliphatic, aromatic, or saturated or unsaturated heterocyclic; 

Z, is alkyl or haloalkyl having 1 to about 10 carbon atoms, alkenyl hav.ng 2 to about 10 

atoms, N(R,)(R2) OR,, halo, SR, or CN; 

each q, is, independently, an integer from 1 to 10; 
each q2 is, independently, 0 or 1 ; 
qj is 0 or an integer from 1 to 10; 
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q4 is an integer from 1 to 10; 
q5 is from 0, 1 or 2; and 

provided that when q, is 0, q4 is greater than 1 . 

35 (Once Amended) The method of claim [32] 34 wherem sa>d deprotectmg reagent 
. d.ch,oroacetic ac.d, tnchioroacet.c acd, zmc bromide, AIC3, T.C. (Et)AlCl, (/-Bu).A.CU 
cenc ammomum mtrate, l,U,3.3,3-hexafluoro-2-propano. or d>ethyloxomalonate. 
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APPENDIX B 
PENDING CLAIMS SUBJECT TO EXAMINATION 
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1 . (Once Amended) A method of preparing an oligomenc compound havmg at least 
one moiety of formula: 




wherein; 
X2 is O or S; 

X, is Pg-O-, Pg-S-, CrCio straight or branched cham alkyl, CH3(CH2).n-0-, R2R3N- or a 
group remaining from coupUng a chiral auxiUary; 
nn is from 0 to 10; 

Pg is CH3, -CH2CH2CN, -C(CH3)(CH3)-CCl3, -CH2-CCI3, -CH2CH=CH2, CH2CH2SiCH3, 
2-yl-ethyl phenylsulfonate, 5-cyanobutenyl, cyano p-xylyl, diphenylsilylethyl, 4-nitro-2-yl- 
ethylbenzene, 2-yl-ethyl-methyl sulfonate, methyl-N-trifluoroacetyl ethyl, acetoxy phenoxy 
ethyl, or a blocking group; 



DOCKET NO.: ISIS 4407 -23 - PATENT 

Ri is, independently, hydrogen, a blocked hydroxyl group, a sugar substituent 
group, a nitrogen protecting group, a substituted or unsubstituted Ci-Cio alkyl, a substituted or 
unsubstituted Cj-Cw alkenyl, or a substituted or unsubstituted C.-Cio alkynyl, wherein said 
substitution is OR3, SR3, NH3+, N(R3)(R4). guanidine or acyl where said acyl is an acid amide or 
an ester; 

R2 is, independently, hydrogen, a CrCo alkyl, a cycloalkyl, an aryl, a nitrogen 
protecting group, a substituted or unsubstituted Ci-C,o alkyl, a substituted or unsubstituted C2- 
Cio alkenyl, or a substituted or unsubstituted C2-C,o alkynyl, wherein said substitution is OR3, 
SR3, NH3+, N(R3)(R4), guanidine or acyl where said acyl is an acid amide or an ester; 

Ri and R2 together, are a nitrogen protecting group or are joined in a ring 



or 



structure; 



R3 is, independently, hydrogen, a Ci-Cio alkyl, a cycloalkyl, an aryl, or a nitrogen 



protecting group; 

R4 is, independently, N(Li)L2, hydrogen, a C]-Cio alkyl, or a nitrogen protecting 

group; 

or R3 and R4, together, are a nitrogen protecting group; 
or R3 and R4 are joined in a ring structure; 

or optionally, R2 and R3, together with the nitrogen atom to which they are 

attached form a cyclic moiety; 

each Bx is, independently, a heterocyclic base moiety; and 

comprising the steps of: 

(a) providing a 5'-0-protected compound of the formula: 
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wherein: 

Ti is a hydroxyl protecting group; and 

. a covalent attachment to a suppon tned.a, a nuCeos.de bound to a suppon .ed,a, a 

nucleotide, an oligonucleos.de or an oUgonucleotide; 

t« sa,d 5'-0-protected compound with a deprotect.ng reagent for a t.n,e and 

under condrt.ons effective to form a S'-O-deprotected compound; 

(c) couphng said 5'-0-deprotected compound wUh an activated phosphorus 

composition of the formula: 




wherein: 



T3 IS a hydroxyl protecting group, a nucleoside, a nucleotide, an ohgonucleos.de or an 

ohgonucleotide; 

each L, and U is, independently, C. straight or branched alky., or a C.„ cyclic ahphat.c 

ring system; 
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or L, and L. are jo.ned together to form a 4- to 13-n,e.bered heterocyciK nng system 

mcludmg the n.troger. atom to wh.ch LI ar.d L2 are attached; ar.d 

R5 is Xi; 



or 



R4 and Rs together with the phosphorus atom to 



which R4 and Rs are attached form a 



chiral auxihary; 



for a time and under conditions e 



ffective to form an extended compound having the 



formula; 



T-, O 




(d) treating said exter,ded compound with a mixture comprismg an oxidizmg reagent 
and a capp.ng reagent in a smgle step and for a ttme and under conditions effective to form said 

oUgomeric compound- 

2. The method of claim 1 further comprising treating said oligomenc compound 
w,th a reagent for a t.me and under conditions effective to remove said blockmg groups thereby 

forming a deblocked oUgomeric compound. 
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3. The method of claim 2 wherein sa.d reagent is effective to cleave the oUgomeric 

compound from the support media. 

4. The method of claim 3 wherem said reagent is aqueous ammonium hydroxide. 

5. The method of claim 2 further comprising treating said oligomenc compound 
with a further reagent for a time and under conditions effective to cleave the oligomenc 

compound from the support media. 

6. The method of claim 1 further comprising treating said oligomenc compound 
with a deprotecting reagent for a time and under conditions effective to deprotcct the T3 hydroxyl 
protecting group. 

7. The method of claim 1 wherein sa.d mixture comprises from 0.02M to 0.2M 
oxidizing reagent. 

8. The method of claim 7 wherein said mixture comprises from O.IM to 0.2M 
oxidizing reagent. 

9. The method of claim 1 wherein sa.d oxidizing reagent transfers an oxygen atom. 

1 0. The method of claim 9 wherein said oxidizing reagent is iodine, m- 
chloroperbenzoic ac.d, iodobenzene diacetate, tetra-n-butylammonium penodate, /ert-butyl 
hydroperox.de, di-/..Nbutyl hydroperox.de, cumene hydroperoxide, hydrogen peroxide; bis- 
trimethylsilyl peroxide; dinitrogen tetroxide, oxone, molecular oxygen, (lS)-(+)-( 10- 
camphorsulfonyOoxaziridine or a peracid. 

11. The method of claim 10 wherein said oxidizing reagent is iodine, m- 
chloroperbenzoic acid, iodobenzene diacetate, terl-hnX.y\ hydroperoxide, di-/er/-butyl 
hydroperoxide, hydrogen peroxide, oxone, molecular oxygen or a peracid. 

12. The method of claim 1 wherein said oxid.zing reagent transfers a sulfur atom. 
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13. The method of claim 12 wherein said oxidizing reagent is 3-amino-l,2,4- 
dithiazole-5-th.one;3-ethoxy-U2,4.d,th,azoline-5-one;l,2,4-dUh,azohdme-3,5-^^^^^ 

l,2,4-dithiazolin-5-one; or dimethylthiuram disulfide. 

14. The method of claim 1 3 wherein said oxidizing reagent is d.methylthmram 

disulfide. 

15. The method of claim 1 wherein said cappmg reagent comprises about one part by 
volume of either acet.c anhydride m aceton.tnle or tetrahydrofuran; or chloroacet.c anhydnde m 
acetomtnle or tetrahydrofuran; added to about one part by volume of etther N-methyUm.dazole 
and pyndine m acetonurile or tetrahydrofuran; or r-butylphenoxyacetic anhydride in aceton.tnle 

or tetrahydrofuran. 

1 6. The method of claim 1 5 wherein said capping reagent comprises about one part 
by volume of 20"/o acetic anhydride m acetonitnle mixed with about one part by volume of a 
solution having 20% N-methylimidazole, 30% pyridine and 50% acetonitrile. 

17. The method of claim 1 wherein said mixture comprises dimethylthiuram 
disulfide, acetic anhydride, acetonitrile, N-methyl imidazole and pyridine. 

18. The method of claim 1 wherein said mixture comprises from about 0.05M to 
0.2M dimethylthiuram disulfide, about 10% acetic anhydride, about 10% N-methyl imidazole 
and about 15% pyridine in a suitable solvent. 

19. The method of claim 1 8 wherein said solvent is acetonitrile, toluene, ethyl acetate, 
tetrahydrofuran, dichloromethane, dichloroethane, dioxane, dimethylacetamide and 
dimethylform amide. 

20. The method of claim 1 wherein said coupling of the 5'-0-deprotected compound 
with the activated phosphorus composition is performed in the presence of an activating agent. 
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21. The method of claim 20 wherein said activating agent is 1-H-tetrazole or 4,5- 

dicyanoimidazole. 

22. The method of claim 1 where said cyclic mo.ety is morpholino or phthalimido. 

23. The method of claim 1 wherein each L, and Lj is C-o alkyl. 

24. The method of claim 23 wherein each L, and L2 is isopropyl. 

25. The method of claim 1 wherein L, and U are joined together to form a 
heterocyclic nng system mcludmg the nitrogen atom to which sa.d L, and L. are attached, 
wheretn said nng system optionally includes at least one additional heteroatom selected from O, 
N and S. 

26. The method of claim 25 wherein said heterocyclic ring system is morpholino. 

27. (Once Amended) The method of claim 1 wherein each of said sugar substituent 
groups is, independently, C,-C.o alkyl, C.-C.„ alkenyl, C.-C.o alkynyl, Cs^.o aryl, O-alkyl, O- 
alkenyl, O-alkynyl, O-aryl, O-aralkyl, O-alkylamino, O-alkyiaminoalkyl (O-alkyl-N(H)alkyl), 
O-alkylaminodialkyl (O-alkyl-N-(alkyl),), O-alkylalkoxy (O-alkyl-O-alkyl), 0-alkyl-(N- 
imidazole), thiol, S-alkyl, S-alkenyl, S-alkynyl, NH-alkyl, NH-alkenyl, NH-alkynyl, N-dialkyl, 
S-aryl, NH-aryl, S-aralkyl, NH-aralkyl, N-phthalimido, halogen keto, carboxyl, nitro, nitroso, 
nitrile, tnfluoromethyl, trifluoromethoxy, N-imidazole, azido, hydrazine, hydroxylamino, 
isocyanato, sulfoxide, sulfone, sulfide, disulfide, silyl, heterocycle, carbocycle, polyamine, 
polyamide, polyalkylene glycol, or polyether; 

or, alternatively, one or more substituent groups has one of formula I or II: 
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wherein: 

Zo is O, S or NH; 

J is a single bond, O or C(=0); 

E is C,-C,o alkyl, N(R,)(R2), N(R,)(R5), N=C(R,)(R2), N=C(R,)(R.) or has one of 
formula III or IV; 



N R7 



N Rb 



-N CH 



/ 

H 

\ 



\ 



N Rg 

Rio 



N R9 

Rio 



or a 



III IV 
each Ro, R7, Rs, and R,o is, independently, hydrogen, C(0)Rn, substituted or 
unsubstituted C.-C.o alkyl, substituted or unsubstituted C^-C.o alkenyl, substituted or 
unsubstituted C2-C10 alkynyl, alkylsulfonyl, arylsulfonyl, a chemical functional group 
conjugate group, wherein the substituent groups are selected from hydroxyl, amino, alkoxy, 
carboxy, benzyl, phenyl, nitro, thiol, thioalkoxy, halogen, alkyl, aryl, alkenyl and alkynyl; 

or optionally, R7 and Rg, together form a phthalimido moiety with the nitrogen atom to 
which they are attached; 



PATENT 

DOCKET NO.: ISIS 4407 -30- 

or optionally, R. and R,o, together form a phthalimido moiety with the nitrogen atom to 

which they are attached; 

each R, , IS, independently, substituted or unsubstituted C,-C,o alkyl, tnfluoromethyl. 
cyanoethyloxy, methoxy, ethoxy, t-butoxy, allyloxy, 9-fluorenylmethoxy, 2-(tnmethylsily.)- 
ethoxy, 2,2,2-trichloroethoxy, benzyloxy, butyryl, iso-butyryl, phenyl or aryl; 

Rs is T-L, 

T is a bond or a linking moiety; 

L is a chemical functional group, a conjugate group or a support media; 

each R, and R2 is, independently, H, a nitrogen protecting group, substituted or 
unsubstituted C,-C,o alkyl, substituted or unsubstituted C,-C.o alkenyl, substituted or 
unsubstituted C,-C,o alkynyl, wherein said substitution is OR3, SR3, NH3+, N(R3)(R4), guanidino 
or acyl where said acyl is an acid amide or an ester; 

or R, and R2, together, are a nitrogen protecting group or are joined in a ring structure 
that optionally includes an additional heteroatom selected from N and O; 

or Ri, T and L, together, are a chemical functional group; 

each R3 and R4 is, independently, H, C,-C,o alkyl, a mtrogen protecting group, or R3 and 
R4, together, are a nitrogen protecting group; 

or R3 and R4 are joined in a ring structure that optionally includes an additional 

heteroatom selected from N and O; 
Z4 is OX, SX, orN(X)2; 

each X is, independently, H, C-C^ alkyl, Ci-C^ haloalkyl, C(-NH)N(H)R5, 
C(=0)N(H)R5 or 0C(-0)N(H)R5; 
RsisHorCt-Cs alkyl; 
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Zi, Z2 and Z3 comprise a ring system having from about 4 to about 7 carbon atoms or 
having from about 3 to about 6 carbon atoms and 1 or 2 hetero atoms wherein said hetero atoms 
are selected from oxygen, nitrogen and sulfur and wherein said ring system is aliphatic, 
unsaturated aliphatic, aromatic, or saturated or unsaturated heterocyclic; 

Z5 is alkyl or haloalkyl having 1 to about 1 0 carbon atoms, alkenyl having 2 to about 1 0 
carbon atoms, alkynyl having 2 to about 10 carbon atoms, aryl having 6 to about 14 carbon 
atoms, N(Ri)(R2) ORi, halo, SRi or CN; 

each qi is, independently, an integer from 1 to 10; 

each q2 is, independently, 0 or 1 ; 

q3 is 0 or an integer from 1 to 1 0; 

q4 is an integer from 1 to 10; 

q5 is from 0, 1 or 2; and 

provided that when qs is 0, q4 is greater than 1 . 

28. The method of claim 1 wherein said X] is Pg-O-, Pg-S-, CH3-, CH3-O-, 
morpholino or R2R3N- where each R2 and R3 is, independently, hydrogen or Ci-Cio alkyl. 

29. The method of claim 1 wherein said Pg is CH2CH2CN, diphenylsilylethyl, 6- 
cyanobutenyl, cyano p-xylyl, methyl-N-trifluoroacetyl ethyl or acetoxy phenoxy ethyl. 

30. The method of claim 1 wherein said heterocyclic base moiety is adenine, N^'- 
benzoyladenine, cytosine, N'^-benzoylcytosine, 5-methylcytosine, N'^-benzoyl-S-methylcytosine, 
thymine, uracil, guanine, N^-isobutyrylguanine or 2-aminoadenine. 

3 1 . The method of claim 1 wherein said support media bound nucleoside, nucleotide, 
oligonucleoside or oligonucleotide is blocked at reactive sites. 
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32. The method of claim 1 wherein said blocking groups are acid stable. 

33. The method of claim 1 wherein said blocking groups are base labile. 

34. The method of claim 1 wherein said deprotecting reagent is acidic, neutral or 

basic. 

35. (Once Amended) The method of claim 34 wherein said deprotecting reagent is 
dichloroacetic acid, trichloroacetic acid, zinc bromide, AIC3, TiC4, {Et)AlCl, (/-Bu)2AlCl, eerie 
ammonium nitrate, l,l,l,3,3,3-hexafluoro-2-propanol or diethyloxomalonate. 

36. The method of claim 35 wherein said deprotecting reagent is 2-5% dichloroacetic 
acid in dichloromethane or dichloroethane. 

37. The method of claim 1 wherein said deprotecting reagent is a fluoride moiety. 

38. The method of claim 37 wherein said fluoride moiety is BF3-etherate. 

39. The method of claim 1 wherein said oligomeric compound comprises from 5 to 
about 50 nucleosides. 

40. The method of claim 1 wherein said oligomeric compound comprises from 8 to 
about 30 nucleosides. 

41 . The method of claim 1 wherein said oligomeric compound comprises from 1 5 to 
about 25 nucleosides. 



